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(57) Abstract: 

PURPOSE: To provide the solid htghpolymer electrolyte 
fuel cell, in which the gas sealing property at the 
periphery of a gas diffusion electrode is secured and 
which has a high degree of freedom in the selection of 
the operating condifon. 

CONSTITUTION: A highpolymer electrolyte film 11, 
frame-like fine rubber sheets 102, 103 provided in the 
periphery of tfie film surface of the highpolymer 
electrolyte film, gas diffusion electrodes 12, which 
respectively contacts inside of notch parts 102a, 103a 
of the frame-like fine rubber sheets 102. 103 at the 
central part of the film surface are bonded by the 
thermocompression bonding to form a power generating 
element 101 to be pinched by separators with groove. The 
obtained power generating element 101 iand the 
separators with groove are laminated to obtain a power 
generating stack having the excellent gas sealing 
property. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

L This document has been translated by computer.So 
the translation may not reflect the original precisely. 
2. **** shows the word which can not be translated. 
3:In the drawings^ any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The solid-state polyelectrolyte fuel cell 
which comes mutually to carry out the laminating of 
the fluting separator which supplies fuel gas to the 
power generation element which consists of a 
polyelectrolyte fihn which is characterized by 
providing the following, and which was ****(ed) 
between gas diffusion electrodes, and one side of the 
above-mentioned gas diffusion electrode, and 
supplies oxidization gas to another side respectively. 
The above-mentioned power generatibn element is a 
polyelectrolyte film. The nature rubber sheet of 
precise prepared in the periphery section of the film 
surface of this polyelectrolyte film. The gas diffusion 
electrode prepared in the center section of the above- 
mentioned film surface. 
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CLAIMS 
[Claim(sj] 

[Claim 1] The solid-state polyelectrolyte fuel cell which comes mutually to carry out the 
laminating of the fluting separator which supplies fuel gas to the power generation element 
which consists of a polyelectrolyte film which is characterized by providing the following, and 
which was ****(ed) between gas diffusion electrodes, and one side of the above-mentioned 
gas diffusion electrode, and supplies oxidization gas to another side respectively. The above- 
mentioned power generation element is a polyelectrolyte film. The substantia-compacta 
rubber sheet prepared in the periphery section of the film surface of this polyelectrolyte film 
The gas diffusion electrode prepared In the center section of the above-mentioned film 
surface. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the solid-state polyelectrolyte fuel ceil using 

the ion conductivity of a solid-state polyelectrolyte film 
[0002] ' ' • 

[Description of the Prior Art] An example of the conventional solid-state polyelectrolyte fuel 
cell IS shown in drawing 5 . As shown in this drawing, a solid-state polyelectrolyte fuel cell the 
porosity carbon electrode (it is hereafter called a "gas diffusion electrode" ~) of ****** which 
made the platinum catalyst prepared in both sides of the solid-state polyelectrolyte film 1 1 of 
hydrogen ion conductivity, and this electrolyte film 1 1 support It is a thing possessing the 
fluting separator 15 and 16 which Is formed as sandwiches 12, the power generation element 
1 4 which consists of 1 3, and the both sides of this power generation element 1 4 and 
supplies fuel gas (for example, H2) to one side of the above-mentioned gas diffusion 
electrode, and supplies respectively oxidization gas (for example, 02 or air) to another side, 
eas IS respectively supplied to the above-mentioned fluting separator 15 and 1 6, power is 
generated, and current is taken out from the fluting separator 15 and 1 6. 
[0003] Gas passagewaies 15a and 16a are formed in this fluting separator 15 and 16 at both 
sides, hydrogen is supplied as fuel gas and oxygen or air is respectively supplied to gas- 
passageway 1 6a of another side as oxidization gas at one gas-passageway 1 5a. 
[0004] By the way, in order to make it not mix fuel gas and oxidization gas for each other, it is 
necessary to prepare the gas-seal section in the place where both gas meets, the part which 
needs this gas-seal section is the portion and the gas-diffusion-electrode side which the 
manifold o the interior of fluting separator, fuel gas, the entrance of each oxidization gas, 
and an outlet adjoins ' 

[0005] Among this gas-seal section, about the interior of fluting separator, it is using the 
quality of the material which has gas impermeability, such as a metal and substantia- 
compacta carbon, in fluting separator, and a gas seal is possible and this seal method is 
adopted conventionally. Moreover, about the manifold contiguity section, the gas seal is 

fSJ^fti"?. ^^fJ^^l^"^. ^'^""^^^ °^ *"*('"9) manifold with an airtight container. 
[0006] On the other hand, about the gas-diffuslon-electrode side, as shown, for example in 



drawing 6 , using the caulking agent 17, this caulking agent 17 is thinly applied to a gas 
diffusion electrode 12 and 13 peripheries, these gas diffusion electrodes 12 and 13 are 
crushed by sticking by pressure, and the gas seal Is performed 
[0007] . 

[Problem(s) to be Solved by the Invention] about the gas seal of the gas diffusion electrode 
12 in the fuel cell of the conventional technology, and the 13 side, there is a problem that 
thickness selection of the caulking agent 17 used for this gas seal is difficult, carrying out a 
deer 

[0008] That is, as shown in drawing 7 , when the thickness of a caulking agent 17 is too thick, 
there is a problem that the function which takes out current from the part 1 9 which contact to 
gas diffusion electrodes 12 and 13 and the fluting separator 15 and 16 is lost even if stuck by 
pressure, a crevice 18 is generated, consequently requires electric junction will be spoiled. 
[0009] Moreover, when the thickness of a caulking agent 17 is too thin conversely, as shown 
in drawing 8 , a gas diffusion electrode 12 and the 13 side are not fully crushed, but there is a 
problem that a gas seal cannot be carried out. . 

[0010] Furthermore, when a pressure differential is in seal section both sides, the gas-seal 
method concerning the conventional technology cannot carry out a gas seal effectively, but 
gas leakage 20 occurs and it has the problem of receiving restrictions of a service condition 
(in addition, the allowable-pressure difference in the present condition seal method is about 
0.1-0.2 MPas.). 

[001 1] On the other hand, in order to perfonn the gas seal of a gas-diffusion-electrode 
periphery certainly, and since the flexibility of selection of a service condition, especially an 
operating pressure is increased, the simpler and positive gas-seal method is desired. 
[0012] this invention aims at gas-seal nature of a gas-diffusion-electrode periphery being 
made certainly, and offering a solid-state polyelectrolyte fuel cell with the high flexibility of 
service-condition selection in view of the situation described above 
[0013] ■ ■ 

[Means for Solving the Problem] The composition of the solid-state polyelectrolyte fuel cell 
concerning this invention which attains the above-mentioned purpose In the solid-state 
polyelectrolyte fuel cell which comes mutually to carry out the laminating of the fluting 
separator which supplies fuel gas to the power generation element which consists of a 
polyelectrolyte film ****(ed) between gas diffusion electrodes, and one side of the above- 
mentioned gas diffusion electrode, and supplies oxidization gas to another side respectively 
The above-mentioned power generation element is characterized by providing a 
polyelectrolyte film, the substantia-compacta rubber sheet prepared in the periphery section 
of the film surface of this polyelectrolyte film, and the gas diffusion electrode prepared in the 
center section of the above-mentioned film surface. 
[0014] 

[Function] Since a gas diffusion electrode is prepared and stuck to the center section of the 
film surface by pressure and it comes to forni a power generation element while preparing a 
substantia-compacta rubber sheet in the periphery of an electrolyte film, the power 
generation stack of a solid-state polyelectrolyte fuel cell can be formed by piling up a power 
generation element and fluting separator, without applying a caulking aigent like before. 
Moreover, the electric contact to a gas diffusion electrode and fluting separator and the gas 
seal of the gas-diffusion-electrode side will be filled simultaneously. 
[0015] 

[Example] Hereafter, one example with the suitable solid-state polyelectrolyte fuel cell 
concerning this invention is explained in detail with reference to a drawing. 
[001 6] Dfawino 1 is the schematic diagram of the power generation element of a solid-state 
polyelectrolyte fuel cell. Drawing 2 shows the schematic diagram of the manufacturing 
process. As shown in these drawings, it comes to consist of the solid-state polyelectrolyte 
fuel cell concerning this example gas diffusion electrodes 12 and 13 by which the power 
generation element 101 ****(ed) by fluting separator is inscribed in in notch 102a of the 
nature rubber sheet 102,1 03 of frame-iike precise, and 103a in the polyelectrolyte film 1 1 , the 
nature rubber sheet 102,103 of precise of the shape of a frame prepared in the periphery 
section of film surface 1 1 a of this polyelectrolyte film, and the center section of this film 



surface 11a. ' " 

[0017] As shown in drawing 2 (A) - (C), the portion which had applied the conventional 
caulking agent of gas diffusion electrodes 12 and 13 Namely, a notch, The frame-like 
substantia-compacta rubber sheet 102,103 is arranged by the same thickness, the portion 
concerned -- gas diffusion electrodes 12 and 13 and abbreviation -- with the polyelectrolyte 
film 1 1 While heat-and-pressure groundbreaking according gas diffusion electrodes 12 and 
13 to hot pressing etc. prepares a gas diffusion electrode in the center section of film surface 

1 1 a of the polyelectrolyte film 1 1 in (the drawing 2 (B) reference) The substantia-compacta 
rubber sheet 102.103 is arranged in the periphery section, and it comes to form the sticking- 
by-pressure power generation element 101 (refer to drawing 2 (C)). 

[0018] The thickness of these frame-like substantla-conipacta rubber sheet 102,103 and gas 
diffusion electrodes 1 2 and 1 3 is almost the same, or its frame-like substantia-compacta 
rubber sheet arranged on the periphery section Is [ the slightly thicker one ] more desirable 
from the point of adhesion. In addition. 104 illustrate the press board used at a hotpress 
process among drawinc 2 (B). 

[0019] Next, the outline of concrete manufacture of the power generation stack of a fuel cell 

15 explained using drawing 3 and drawinc 4 . As a polyelectrolyte film 11. thickness used the 
thing of the square whose size is 230mmx230mm by 0.1 -0.2mm. As gas diffusion electrodes 

12 arid 13, thickness used the thing of the square whose size Is 200mx200mm by 0.5- 
I.Omm. The substantia-compacta rubber sheet 102,103 was made into what has thickness 
thicker about 0.2-0.3mm than gas diffusion electrodes 12 and 13, and a size has the notches 
102a and 103a in which the 200mx200mm gas diffusion electrodes 12 and 13 are inscribed 
by 230mmx230mm, and used the fluororubber a little with modulus of direct elasticity smaller 
than a gas diffusion electrode. 

[0020] These were piled up and hot pressing was enforced under the conditions for 1 second 
- about 5 seconds the temperature pressing-down time of 350-380 degrees C. Consequently, 
themiocompression bonding of gas diffusion electrodes 1 2 and 1 3 and the substantia- 
compacta rubber sheet 1 02,1 03 was respectively carried out to the polyelectrolyte film, and 
they formed the power generation element 101 of the solid-state polyelectrolyte fuel cell of 2 
(200mmx200mm) an electrode area of 400cm which has the rubber sheet section for gas 
seals With a width of face of 1 5mm In the periphery section. 

[0021 ] Then , as shown in drawing 3 and drawing 4 , you carried out the laminating of the 
fluting separator 15 and 1 6 and the power generation element 101 of each other which has 
the rubber sheet section for gas seals obtained the account of a top, you made it stuck by 
pressure by the constant pressure, and the power generation stack 105 was formed, in 
addition, although the rubber sheet 102,103 is thick about 0.1 -0.3mm compared with gas 
diffusion electrodes 12 and 13, in case the power generation element 101 and the fluting 
separator 1 5 and 1 6 are piled up and the power generation stack 1 05 is constituted from a 
state of a power generation element simple substance, in order to pile up in a constant 
pressure, a rubber sheet 102,103 and gas diffusion electrodes 12 and 13 become the same 
thickness, and a rubber sheet sticks with the gas diffusion electrode which carries out a 
compression set and adjoins, and comes to have the function of a gas seal. 
[0022] Prepare the gas-seal section which arranged the substantia-compacta rubber sheet in 
the periphery of the film surface of a polyelectrolyte film, allot a diffusion electrode to the 
interior, and by thus, the thing to do for thermocompression bonding The process which the 
formation of a power generation element which has the rubber sheet section for gas seals 
becomes easy, piles up the power generation element 1 01 and the fluting separator 1 5 and 

1 6 which were obtained, and forms the power generation stack 1 05 becomes simple 
compared with the former (conventionally). Managing thickness strictly, the caulking agent 
was applied and an element and separator were piled up. 

[0023] Therefore, it became possible to perform a good gas seal, with the electric junction to 
a power generation element and fluting separator. I.e.. the function which takes out current to 
tne extenor, maintained. Moreover, In the portion which carries out the seal of hydrogen and 
open air, when a hydrogen side was pressurized and it considered as a setup of foreign 
mind differential pressure 0.3039MPa. hydrogen was not detected at an open air side, but it 
was checked that gas-seal nature is improving conventionally. 



[0024] ♦ . 

[Effect of the Invention] The process which piles up the piezoelectric device and fluting 
separator which were obtained and constitutes a power generation stack becomes simple [ 
the solid-state polyelectrolyte fuel cell concerning this invention ], since a power generation 
element arranges and comes to stick the substantia-compacta rubber sheet for gas seals to 
the periphery section of the film surface of a polyelectrolyte film by pressure, as stated with 
the example above, and a good gas seal can be performed, with both electric junction 
maintained. 




(A) ^yhZTi^Xf^ 



mmn^A>-'h\oz 1020 



2 IU20 



103-" 



-13 ^XttJira^ 



I03o 




(Q 



Drawing 2: 
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Drawing 3: 
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Drawing 4: 
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Drawing 5: 
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Drawing 6: 
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Drawing 8: 



